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(57) Abstract 

PURPOSE: To integrate two 
transistors of different frequency 
band with each other, by providing 
base regions of different diffusion 
depth in a semiconductor substrate. 

CONSTITUTION: N-type buried 
regions 4, 4' are produced by 
diffusion in a P-type silicon 
substrate 1. An N-type layer is 
epitaxially grown. The layer is 
divided into insular regions 13c f 13c* 
by P-type separating regions 2D2". 
An Si02 film 6 is coated on the 
substrate 1. The thickness of the 
film 6 is large on the peripheral 
parts of the insular regions 13c, 13c' 
but small on their central parts. A 
resist film 10 having a hole 10b is 
coated on a base resion making part 
for a first transistor. A P-type ion 
implantation region 1 3b is made in 
the insular region 1 3c and elongated 
by heat treatment, thereby 
producing a P-type base region 23b 
of large depth. A P-type base region 
23b* of small depth for a second 
transistor is produced in the insular 
region 1 3c* in the same manner as 
the former base region 23b. An 
Si3N4 film 8 is then coated on the 
entire surface. Holes are opened 
through the film 8 so that N-type 
emitter regions 3e, 3e' for the first 
and the second transistors are 
produced in the regions 23b, 23b* by 
diffusion. 

COPYRIGHT: (C)1980,JPO&Japio 




f3C 



a? 38 



f3C* 



3C 



BEST AVAILABLE COPY 



http://www.delphion.com/cgi-bin/viewpatcmd/JP55033029A2 



04/02/09 



It 



©Int.Cl.» 

H 01 L 27/08 
29/72 



7925— 5 F 
7514-5 F 



«(B2) HS59-50227 

BS«]59#-(1984)12^ 7 H 
3ftW*)ft 1 

(^6l) 



®ft m Bg53— 104896 

h§>{±5 m BS53(1978) 8 ^30 H 

©£- P»3 BS55— 33029 

@BS55(1980) 3 E 8 0 
@?6 0^ # 'MSt as 

ft 



©ft 3 

n m 



BB50-2477 (J P, A) 
BB52- 16186 (J P, A) 
BS52-84984 (J P, A) 



n m t % a m 2 mi* £ ^--r * ^^si* * « 

£X*t£* H5Be»#:<7)— 3EB£l£v^ #F7>i? 



L»4«**»iR-r&x)ei:» atria* 1 *&t»/i Jt 
ted ^ 1 1* i -y f- > rmm<o mtc & m 2 tmm * 

M&ir&XMk. rjui£& 2 I, -C* r 7 
L MSB tz Wffei" -6 US 7L £ # Mi" Xfl t „ 

£ $ 3 «U* ic SiRffl lc ^ A L « 5 WtL *W*&-th 

^m-fhiLmt, ttife^ 2*&^tfo^-^7L*-^x 

,?5 ¥#ttM?)§Jii&:£&«OSfe&^ «fc 0 SnfitJg^ftU 
» **"5Jt6 1 9 , Sfe^Sfe'lHwSSI (Small Scale 
Integration ), MSI ( Medium Scale 
Integration) fr^Xfi **f£ ^ ft T V» 4) 
LSI (Large Scale Integration) tLt If 

W •yVfb-C-l'S t-Cic^r 1 ) oo*^> 0 L*'L, LSI 
t LX 1+ V-7\krz>m. SSL MSlTliH«*# 

35 Yy^is^fZhWht. h7V^X^^-X 
W«fflHlift* ! l!fi<Hcj&t-rj*«r&<0-C % SSL 



— 121 — 



(2) 



'ftte BS 59—50227 



Vt%i±&<r)taZIJSlitlzl±*r$<VlJj:&W.$t:m h 7 > i> x ? <r>^<— *<m&> 3 A) »cmi5-<-x«B 

0^?*^i&3ttT&^fc^»c*fcK;Wa £ < <r> AL,-CJf2j£?ft/2^ 1 &<fc t/^2 <n h ?>^x^ 
£1\ LSIt LX$bYpmWL$lftt$l.eO 5 <T>jc $ -y^^Ii*3 e, 3 e' t, ft 3 c 

mni- zizamwi&Liz&t it, z<r)&&&mizmM2ti&m!§i:mtoz>'&%. 

\7^=Jx7*WF r )jh.ts^tlz*)Z>W, fe&m 6 K§9:»t htitzMa izit^MM £&«Jf2fiS; 

T'AiSiJit^fiifeffi^^it^L^a^it^^o L*:«ffi7 e t 7 b, 7c, 7 e', 7b', 7CA* 

p-C*1!r^i^'tttg«r5l^?^&{c^o-C, -<-X ^Ki<^^fl£^S8i{j£X*I£$fS2E*v>Lgl 

i-o-C^^„ *T gfS2|210J: -j <;P1?)^*S1 CNS 

/5Si*Jf4, 4'£Jfi?|£U 13c, 13C|±NS!! 

caSr»:mLMt3fc?i-&^aW*^S«0!|iij£^ 2', 2 "il&0.-tb Z\ t tc J: •) S& 1 iJ 

C5&^«0«®]. 3c, .1 3Cfc»jfc-r*. tfz. fRJi.(i-SiO a *>^> 

XiSJ*Sr*-ri> h 7>^X^Ir^< t *> fci^^£Si g N4T-a^(ctfcgLTS#igMb£ 

J^fcgBiS-g-^x;? t Lt*iJfflt Sitciot^ uyxHi otfetL, :m:»ico h v>->- 

- xffi a i^^mi t&mm ±iz zi%t xfiz&ifi, m v*-<— x flWB&jst^ js» t na a i 

fli-yf-^j&K^llfr&a^teJiiS^J&Li 0 b SrfSrtf&o -?^-CM«IE100KeV, K-X 
<o£2*ftii*Ji»c.x ; V ?$tWimmL,S.V f W.M1&l& 30 S.4 xiO ,4 atom/cmnc-Cd<o ^-vaAL'f 

;f &&-^8sffi*J*-^x ? £ U-CfiJffii" * c i: *m -ximM&ttftM JSW*o**lft*JI 6 co^viSt 

3-tev-^x hJf 1 0 ^jto-Ciie^v^AliBS 

2^^#i*{*:^gO^»itSr^-r. •ttcio'h, lz iot*^? ft* 3. t ic* •) % ±iE&3?L1 Ob 
1 liPS3#i£flc*ftU 2, 2', 2"itfrM$m-C «OJI2#i{ii£«t&4r^-tH\ Ltztf-z>xmi<r>tzth 
yfr\te±ifmi<r> \ v^Y*.? 3' *5rWM <r>\,vx h-^x^ti 1 £h r )jzW<nffln$t>*£t 
J&T&o 4, 4'tiSAJi (N*a) T-^ntcig^ 40 tilt J: < W»**5|8*'«fv». 

iU^2O^:^i0 ^ 9>^X^(?)=»U^^^m TO14^ffl^^tCT1200'C, 303-Rg}JD#j£ife1-.l 
3 c, 3c / *^tli3 ; n5. Sfc3b, 3b'(±S3iB t lz «t i£i!c^§ (xj) m.5^<0il<0^ 
=>uj?^|S^**^:S®(ci464— S5tcPS^*6 vi^X^ffl-<-XfI^2 3 b 



(3). 



HS 59—50227 



5 

*L TI& 5 Hoi : Hz&3mizm$titzX.mt 
mUn^mzX u-sx h/p 1 Q' £Wl%L. ran 
1 Ob'fcRJt, 4*>&.X&lz J: 0 tfo>£— ' Pfl 
<0 Up lOOKeV , K - X ft 3 x 10 u atom/cm' 

£-v>X? t LT*iJfflT-£ S^f^P 1 0b'<O;fc£ 

**mS&612<75j: ■? fcv->'X hJB*Bft*U ^ 
iSte»H*'K 900" -lOOO'C.K-tflOf&fcisfcl-^ ^ 

t »= i o (xj> a<#»i. 2a* \mm ? ft* 

i2(Oh7>'yX^ffl^-Xf«2 3b'£?fcjfc1- 

ov»-C^O±BtcSi 8 N 4 M8 *«*i"4. -LIS /J 
Si s N<JioSfiUi i/7Vi:7v^-7«:ffl ^800 
* ~850'ClcTR(fM<^— {WjOJIJ? 100-2000 A 

^;iL-c, 3 4 K § 55£^o-^x ? £ LTco?£ 

vnzm 7 w<ox ■? (cgntaSisN^ 8 \zmii 8 

e, 8 b, 8 c, 8e', 8 b' f 8 c'^IS:tt-5>o .£ 

J:*SiO,JB*««»*L, C<XK:IW?L*«t--C 
-^X? fcSrL&'J >^^t_hiSP^?L (8 e ~ 8 

#clc^8 {3<t> J: 5 l^#±B±l:v-/X h Jl 2 

^JHTCLfcttU Si,N 4 /ieo^?L 8eivx?H 
TSi0 2 ® 6 ^i>y^vrL'CBg?L2 0 e £t£Jt 

S&9I2<7)<J: ■? izu-sx \?m 2 0 £Bfr*U NS 

ft&Mlc * ft 'Jv^l^S 1050*c 
izxmb&&mH+X'* * i"i&it>) >£^fl?L8s 
fln L * w«TOtt»BB»*i050t: £-c#j20^HJ£ 

KJf£fflw£ t iti^Fffi^ffl^^llOO'C 
t-T^O^WtofcttttfcttLT (/?) £50~60fc 



* L fz <r> *> ftMQgl fctftT % £' w» 1* ft & # 
i&L*:. • • 

ZfcUfSlOElO «fc ■? tc^«:Ji®C u>>x h/I 2 

mmizLx&i&zixho . 

Jfcfc* 1 1 I2^«J: HI 2 0' £Bfc* 

tfc*«« t X, fit 4 tc v^ft^Mt* 9 , —08 1 
L t 'J > £r 4 * v jk A L 1 40KeVlO" atom/cur T- 

Jii^^TOtt^ffl^.*, 95o , ckt3043T.3Jh]?&£ 

i&L (/?) *80~100{cflJi9L/c. ;«.KO 

£181-.=. 03 ) e>&MM— ff!l«O100-150 

■sxtna- 5 >y^*£t5cjc*,^ (/?) ^«ff^o 
mzmm-*htzih\z J m2<r> \ 7>>>X^cO^ $ 
^ 3 e'ft£tfc<0#fi«fcafc i •) itiJD £ ft & #n?& ^ 

^ > $rT*^i3fflv-> 4^^00 - ~950*C 

l£ X U V gs*n L , ^tt^H^ 4 1 950 'C *c T 20 

mizm\ 2ia^<t 7 izm7mizX7f;Liz&&i8 

b , 8 c , 8 b', 8 c'£&<73 SiO s Jf |c ^ L , Si 3 N t 

b, 7 c, 7e', 7b', 7c'^^fiJE;i-?, 0 
JilB*Oi[P <, X*g-^<om3**2.5* tl.2/« 

wh 7 yyx^ as«±^Bfsa<?3«pttJwftiw^ 

, )><7>*-X-%< (As) ifffli-^i^-X 

« <k\,z&mm 2, 2 ' , 2 **q?«E L «rv»»ift^ 
iJv^TJi^ $ V:7&jifc<7)*:tf>eo|H!7L2 0 e, 2 0 
e'*Jg'j«^-4BRJCv BB?L8 c, 8 c'&mt h ft ^ 
9 9 «RJAN% 9 to L ^ <60?fiSit M * ±13 



— 123-- 



(4) 



^<Zr BS 59—50227 



7 8 

tlio S fett*. 

"C. ^ 1 tfom^.*feif*M 6 <r>m v»SC^**7F*64fe^A SI 1 Eli zo&WTi&iz J: 0 5ferit§ itfc^flc 
cn>^<-xmj&Miitt)<&%iztcZ e Miz s micoMJO 

Sft*fei»Jg 6 il±xyf^/xf- KW^^S'piJi 1 3, 3' Y 7 > is X 

\£SuN t (7) X o tcW,2'QL%mmm 8 &m^X, Z 3c, 3C ai/^^m 3 b, 3b'— 

2 c7)*fej|a/i 8 ^Z'Vf&ffl&l&m^zV 3e, 3e' -x = 'y*®*ft, 

^mffi^fflcoga7LSL' r -?-<0'ffe<^«M^MiS7L 4, 4' Sii^S, 6 «S\*6*§fJI (SiO a 

£-|i?|B#fc:Bjj!SU Wxi7?««MISX 75 H), 8 ®^,*fiia^ (Si 3 N 4 JI) e 



#1® 




BEST AVAILABLE COPY 



(5) 



ft 2: BS 59—50227 



M4m 




BEST AVAILABLE COPY 



(6) 



AS 59—50227 



m9m 




-126- 

RFST AVAILABLE COPY 



